Endomyocardial fibrosis is a fatal disease which figures prominently among the cardiac causes of mortality and morbidity in several parts of the world, including the State of Kerala in India. While the aetiology, pathogenesis and geographical factors in incidence are poorly understood, its characterisation on the basis of clinical features, echocardiography, haemodynamic investigations, and histopathological and ultrastructural studies has made considerable progress in recent years.
The central problem in endomyocardial fibrosis is the progressive obliteration of the ventricular chambers by growing fibrous tissue, which entraps and immobilises the atrioventricular valves. The progressive disability of patients arises primarily from the insufficiency of the tricuspid or mitral valves, which may be affected singly or in combination. The poor response of this condition to medical treatment and its bleak prognosis led to the development of palliative surgery originally by Dubost and colleagues.' In this paper we report our early results after palliative surgery for endomyocardial fibrosis in Kerala, which has a high prevalence of this disease.
Patients and methods
Seventeen patients who were referred from the endomyocardial fibrosis registry of the institute for severe disability and refractory cardiac failure constituted this surgical series (table 1). All but one belonged to the non-paying group of patients at the institute on the basis of their low family income (below Rs 300 a month).
All had severe symptoms and belonged to functional class IV contractility during angiocardiography. The right ventricle of these patients showed a dilated tricuspid annulus; a normal tricuspid valvular apparatus; and two small, thin areas of fibrosis on the side and base of the anterior papillary muscle. These areas were removed without damage to the integrity of the papillary muscle and showed histopathological changes consistent with endomyocardial fibrosis. Left ventricular endomyocardial fibrosis caused similar changes, though the obliteration of the chamber was always less severe than in the right ventricle. The fibrosis with patchy calcification was seen commonly to affect the apex, papillary muscles, and posterior wall. The posterior leaflet and chordae of the mitral valve were incorporated in the fibrosed endocardium. The anterior leaflet and chordae were usually thin, but the fibrotic change of the anterior papillary muscle tended to compromise its free mobility. In one patient (No 7) the anterior mitral leaflet also showed severe calcification with appreciable fusion and shortening of its chordal mechanism, in addition to the classic findings of endocardial fibrosis. Another showed a subannular outpouching of the posterior ventricular wall with severe endocardial fibrosis of the left ventricular chamber (case 17).
OPERATION
In cases of right ventricular endomyocardial fibrosis bicaval and aortic cannulation was often difficult owing to the enormous enlargement, intracavitary thrombi, and thin wall of the right atrium. When the right atrium had been opened thrombi were carefully removed and the unattached sections of the tricuspid leaflets incised near the annulus. If the leaflet was completely fused, an incision was made in the dense endocardial tissue just distal to the atrioventricular opening and a plane developed between the fibrous layer and subjacent myocardium. The remnants of tricuspid leaflets and the thick endocardial tissue were dissected off the myocardium by a combination of sharp and blunt manoeuvres. The excision of the fibrous tissue was limited to the distal half of the ventricular septum to avoid damage to the conduction system, which had occurred after the complete excision of septal endocardium in one patient (No 1). 
Results

OPERATIVE DEATHS
Five patients died after operation (table 3). The first patient died one month after the operation. During the postoperative period her symptoms had shown gradual improvement, but the development of complete heart block had necessitated implantation of a 
SURVIVORS
Twelve patients survived operation and were followed up regularly in the institute. Routine followup included clinical examination, two-dimensional echocardiography, and screening for evaluation of valve disc motion. All the survivors showed appreciable reduction in cardiomegaly, oedema, ascites, hepatomegaly, and other signs of cardiac failure (figs 6a and 6b). Apart from the patient who died in the fourth month, the functional improvement was satisfactory and 11 survivors improved by at least one grade of the NYHA classification within three months of the operation. The postoperative recovery and ability to resume normal activities were dramatic in four patients. The functional state of the survivors three to 16 months after operation is indicated in figure 7. Decongestive treatment, which before operation had consisted of severe salt restriction, administration of multiple diuretics in large daily doses, and digitalis treatment, was greatly simplified after operation, patients receiving only 20-40 mg frusemide two or three times a week. Eight had returned to work as housewives or were at school or carrying on small trades at their last follow-up visit.
One patient (No 9) who had had mitral valve replacement developed a transient left hemiparesis two months after operation. This episode resolved gradually and resulted in little recognisable neurological disability. Patient No 6, who had had double valve replacement for biventricular endomyocardial fibrosis, developed a transient left hemiparesis and aphasia after three months, when his prothrombin time was found to be inadequate. The neurological deficit cleared completely in a week with medical treatment.
Discussion
Since the original description by Bedford and Konstam2 of endomyocardial fibrosis among the African troops serving in West Asia the disease has been extensively studied, but its aetiology is not yet clearly understood. Mechanisms that have been suggested include malnutrition,3 virus infection,4 eosinophilia,5 filarial infection,6 and rheumatic heart disease,7 as well as less well-recognised ones.
In the classic study from Kampala, most patients Valiathan, Sankarkumar, Balakrishnan, Mohansingh with endomyocardial fibrosis were found to present soon after the onset of symptoms.8 In that series 44% died in less than one year and 40% from one to three years after the onset of symptoms. The endomyocardial fibrosis registry of this institute would tend to confirm the uniformly poor prognosis of the disease and its resistance to conventional treatment with decongestive measures. While our follow-up is necessarily short our preliminary experience corroborates the encouraging results of Dubost and colleagues' with palliative surgery for this condition. The high mortality rate for valve replacement and endocardiectomy in our series was confined to the patients with right ventricular endomyocardial fibrosis, who had advanced cardiac failure with obliteration of the right ventricular inflow region and a characteristic depression on the external surface of the heart. This is probably because patients with the right ventricular form of the disease tend to present in the late stages, as right heart failure is tolerated better and for longer periods. By contrast in left ventricular endomyocardial fibrosis the presentation is likely to be early as dyspnoea and orthopnoea are less well tolerated. The later results of Dubost and colleagues9 and our experience with both left ventricular and the earlier stages of right ventricular endomyocardial fibrosis would suggest that the operative mortality and morbidity can be reduced significantly by palliative surgery in patients with right ventricular endomyocardial fibrosis before they reach the stage of advanced cardiac failure. For optimum surgical results it is also necessary that patients are admitted several days before operation and are treated vigorously for the control of cardiac failure.
During operation the frequent presence of thrombi in the large and tense right atrium will necessitate great care in the insertion of vena caval catheters. It may on occasion be prudent to use femoral cannulation for arterial return owing to the massive enlargement of the right atrium and the consequent difficulty in obtaining access to the ascending aorta. Good visualisation in a quiet, dry field by the use of multi-dose cardioplegic solution and fibreoptic illumination is also mandatory. The excision of the atrioventricular valves and endocardial fibrous tissue from the valve towards the apex of the ventricular chamber is aided by the existence of a plane between the fibrous tissue and subjacent myocardium except in certain calcified areas and at the site of attachment of papillary muscles. A combination of sharp and blunt dissection will readily accomplish the excision of endocardial fibrous tissue, which is leathery in character. The high incidence of complete heart block in other series9 and the occurrence of heart block in our first patient, who had complete excision of the fibrous endocardium, have prompted us to be conservative in the resection of fibrous tissue from the septal wall of the right ventricle. As an improved chamber size after radical endocardiectomy has yet to be clearly demonstrated, we have felt justified in limiting the excision of fibrous tissue in cases of right ventricular endomyocardial fibrosis to the distal half of the septal wall to avoid the serious complication of complete heart block.
In replacing the tricuspid or mitral valve it is necessary to choose a low-profile valve, as in our experience the chamber size is too small to accommodate any other design. We noted in fact that a supra-annular placement of the Bjork-Shiley valve was advantageous and necessary in two patients whose right ventricular inflow region was largely obliterated and would not permit the free movement of the tilting disc. The use of a tissue valve was followed by the intrusion of the valve post on the septum, complete heart block, and mild incompetence of the valve in one patient (No 5) with severe right ventricular endomyocardial fibrosis, who died shortly after operation. If, however, the chamber size is adequate, as seen in the earlier stages of endomyocardial fibrosis, a tissue valve with tall posts may be suitable.
The postoperative course of these patients is marked by cardiac failure, arrhythmias, and respiratory problems. In contrast to the patients who undergo valve replacement for rheumatic valvulitis, patients with endomyocardial fibrosis need prolonged inotropoic-and ventilatory support. Moreover, during the second postoperative week, when they are having oral anticoagulants, they have a tendency to develop large haemorrhagic pericardial effusions, which call for prompt surgical decompression.
Dubost and colleagues reported an operative mortality rate of 15% and an incidence of atrioventricular dissociation of 35% in their surgical series. Nevertheless, they concluded on the basis of a follow-up of nine years that the surgical procedure was preferable to continued medical treatment. The operative mortality rate in the present series was 30%, all the deaths being confined to patients with right ventricular endomyocardial fibrosis-none of whom was denied surgery because of the advanced stage of the disease. Postoperative atrioventricular dissociation was limited to two patients, one of whom had complete excision of the septal endocardium and the other insertion of a tissue valve with tall commissural posts. The problem of complete heart block has not been encountered since we curtailed endocardial excision on the septum and avoided valves with a tall profile.
Postoperative thromboembolism in our series accounted for two deaths in patients with right ventricular endomyocardial fibrosis and two minor events in patients with left ventricular endomyocardial fibrosis and biventricular disease respectively. In three of these thromboembolisms the prothrombin time was not sufficiently prolonged or was grossly below the therapeutic range at the time of the event, owing to the irregular intake of oral anticoagulants. The rate of thromboembolism may therefore overestimate the thrombogenic potential of the prosthetic valve and the procedure of valve replacement in endomyocardial fibrosis.
While we cannot make predictions about the durability of clincal improvement or the recurrence of myocardial fibrosis on the basis of early observations, these do tend to suggest that surgical palliation has a useful role in the management of patients with endomyocardial fibrosis who are very ill and are unresponsive to medical treatment. The continuing improvement in operative results with greater surgical experience and the dramatic change in the quality of life of the survivors have encouraged our group to continue the policy of palliative surgery for this condition.
